Immunological identification of the karyophilic, histone-binding proteins N1 and N2 in somatic cells and oocytes of diverse amphibia.
A polypeptide pair designated N1/N2 (Mr 100 000 and 110 000) is an exceptionally acidic and abundant nuclear protein of oocytes of the toad, Xenopus laevis, and is characterized by a pronounced karyophilia. These proteins have been shown to form specific complexes with free, i.e., non-chromatin-bound histones H3 and H4 (Kleinschmidt & Franke, Cell 29 (1982) 799) [3]. In order to study these proteins and their possible counterparts in other species, antibodies were produced in guinea pigs against proteins N1/N2 purified from Xenopus oocyte nuclei. Using gel electrophoresis, peptide map analysis, immunoblotting techniques and immuno fluorescence microscopy the existence of polypeptides identical in Mr value and charge to polypeptide N1 of oocytes was demonstrated in cultured somatic cells of Xenopus laevis, where it was also highly enriched in cell nuclei, although the cellular concentration was much lower than in oocytes. A similar, if not identical protein, was recognized in nuclei of diverse other cell types including hepatocytes, enterocytes, ovarian follicle cells, and Sertoli cells of testis, of Xenopus, Rana temporaria, R. esculenta, Pleurodeles waltlii but not in erythrocytes and later stages of spermiogenesis. When nuclear proteins from oocytes of different amphibian species were examined with these antibodies it was found that the Mr values of N1/N2 proteins were considerably different in different species, ranging from Mr 110 000 to 190 000. Immunoprecipitation and gel electrophoretic analysis under non-denaturing conditions showed that a significant proportion of these proteins was contained in complexes with histones H3 and H4. The results demonstrate that proteins N1/N2 are not special proteins of oocytes of Xenopus laevis but occur in various other cells of diverse amphibian species. The widespread occurrence of these karyophilic proteins indicates that at least one function of these proteins, i.e., selective binding of the arginine-rich histones H3 and H4, is not exclusive to oocytes but may also contribute to the regulation of histone pools and chromatin formation in other cell types.